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CLAIMS: 

1 . A method comprising: 

delivering excitatory extra-systolic electrical stimulation to a chamber of a 
heart of a patient via a first set of electrodes; and 

sensing electrical activity of the chamber via a second set of electrodes. 

2. The method of claim 1 , wherein the electrodes of the first and second sets 
of electrodes are adapted to be chronically implanted within the patient. 

3. The method of claim 2, wherein the electrodes of the first and second sets 
of electrodes are adapted to be chronically located within the heart. 

4. The method of claim 1 , wherein the first and second sets of electrodes are 
first and second pairs of electrodes. 

5. The method of claim 1 , wherein the first set of electrodes includes a first 
tip electrode and a first ring electrode, and the second set of electrodes includes 
at least one of the first ring electrode, a second tip electrode, an second ring 
electrode, a coil electrode, a can-based electrode, a pericardial electrode, an 
epicardial electrode, an endocardial electrode, an cardiac vein-based electrode. 

6. The method of claim 1 , wherein the electrodes of the first and second set 
of electrodes are operatively coupled to a single medical electrical lead. 

7. The method of claim 1 , wherein the electrodes of the first set of electrodes 
are operatively coupled to a first lead, the electrodes of the second set of 



P1 1086.00 



PATENT 



- 19- 

electrodes are operatively coupled to a second lead, and the first and second 
leads are adapted to extend into the chamber. 

8. The method of claim 1 , wherein delivering excitatory extra-systolic 
electrical stimulation to a chamber comprises delivering excitatory extra-systolic 
electrical stimulation to a right ventricle of the heart, and sensing electrical 
activity within the chamber comprises sensing electrical activity within the right 
ventricle. 

9. The method of claim 8, wherein delivering excitatory extra-systolic 
electrical stimulation to a right ventricle comprises delivering excitatory extra- 
systolic electrical stimulation to one of a site proximate to an outflow tract of the 
heart and a ventricular septum of the heart, and wherein sensing electrical 
activity within the right ventricle comprises sensing electrical activity from a site 
proximate to an apex of the heart. 

1 0. The method of claim 1 , wherein sensing electrical activity within the heart 
comprises applying a far-field blanking interval to a sense amplifier coupled to 
the second set of electrodes in response to delivery of excitatory extra-systolic 
electrical stimulation via the first set of electrodes. 

1 1 . The method of claim 10, wherein a length of the far-field blanking interval 
is less than approximately 300 milliseconds 

12. The method of claim 10, wherein the length of the far-field blanking 
interval is between approximately 30 and 120 milliseconds. 
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1 3. The method of claim 1 , further comprising detecting an arrhythmia of the 
heart based on the electrical activity. 

14. The method of claim 1 , wherein sensing electrical activity of the chamber 
comprises sensing an evoked response resulting from delivery of excitatory 
extra-systolic electrical stimulation. 

1 5. The method of claim 1 , further comprising delivering pacing stimulation to 
the chamber via the first set of the electrodes. 

16. A medical device system comprising: 
first and second sets of electrodes; and 

a medical device coupled to the first and second sets of electrodes, 
wherein the medical device delivers excitatory extra-systolic electrical stimulation 
to a chamber of a heart of a patient via the first set of electrodes and senses 
electrical activity of the chamber via the second set of electrodes. 

1 7. The system of claim 1 6, wherein the electrodes of the first and second 
sets of electrodes are adapted to be chronically implanted within the patient. 

18. The system of claim 16, wherein the electrodes of the first and second 
sets of electrodes are adapted to be chronically electrically coupled to the heart. 

19. The system of claim 16, wherein the first and second sets of electrodes 
are first and second pairs of electrodes. 
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20. The system of claim 16, wherein the first set of electrode comprises a first 
tip electrode and a first ring electrode, and the second set of electrodes includes 
at least two of the following: the first ring electrode, a second tip electrode, a 
second ring electrode, a coil electrode, a subcutaneous electrode, a can-based 
electrode, a surface electrode, a pericardial electrode, an epicardial electrode, an 
endocardial electrode, a cardiac vein-based electrode. 

21 . The system of claim 16, further comprising a lead, wherein the electrodes 
of the first and second set of electrodes are operatively coupled to the lead. 

22. The system of claim 16, further comprising first and second leads, wherein 
the electrodes of the first set of electrodes operatively coupled to the first lead, 
the electrodes of the second set of electrodes are operatively coupled to the 
second lead, and the first and second leads adapted to extend into the chamber. 

23. The system of claim 22, wherein the chamber is the right ventricle, at least 
one of the electrodes of the first set of electrodes is adapted to be chronically 
located proximate to one of a ventricular outflow tract and a ventricular septum, 
and at least one of the electrodes of the second set of electrodes is adapted to 
be chronically located proximate to an apical portion of the heart. 

24. The system of claim 16, wherein the chamber is the right ventricle. 

25. The system of claim 16, wherein the medical device comprises a sense 
amplifier coupled to the second set of electrodes to sense electrical activity within 
the heart, and applies a far-field blanking interval to the sense amplifier in 
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response to delivery of excitatory extra-systolic electrical stimulation via the first 
set of electrodes. 

26. The system of claim 25, wherein a length of the far-field blanking interval 
is less than approximately 300 milliseconds. 

27. The system of claim 25, wherein the length of the far-field blanking interval 
is between approximately 30 and 120 milliseconds. 

28. The system of claim 25, wherein the medical device decouples the sense 
amplifier from the second set of electrodes during the blanking interval. 

29. The system of claim 25, wherein the sense amplifier is selectively coupled 
to the second set of electrodes by a switch matrix. 

30. The system of claim 16, wherein the medical device detects an arrhythmia 
of the heart based on the electrical activity sensed within the heart. 

31 . The system of claim 16, wherein the medical device senses an evoked 
response resulting from delivery of excitatory extra-systolic stimulation via the 
second set of electrodes. 

32. The system of claim 16, wherein the medical device comprises a cardiac 
pacemaker, and delivers pacing stimulation via the first set of electrodes. 

33. The system of claim 16, wherein the medical device is adapted to be 
chronically implanted within the patient. 
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34. A medical device system comprising: 

an implantable pacemaker adapted to be implanted within a patient; 
first and second leads each having a proximal end coupled to the 

pacemaker and a distal end adapted to operatively couple to a chamber of a 

heart of the patient; 

a first pair of electrodes disposed on the distal end of the first lead; and 
a second pair of electrodes disposed on the distal end of the second lead, 
wherein the pacemaker delivers excitatory extra-systolic stimulation to the 

chamber via the first pair of electrodes, and senses electrical activity of the 

chamber via the second pair of electrodes. 

35. The system of claim 34, wherein the first pair of electrodes comprises a 
first tip electrode and a first ring electrode, and the second pair of electrodes 
comprises at least two of the following: a second tip electrode, a second ring 
electrode, a coil electrode, a can-based electrode, an electrode coupled to the 
second lead, a subcutaneous electrode, a surface electrode, a pericardial 
electrode, an epicardial electrode, an endocardial electrode, a cardiac vein- 
based electrode. 

36. The system of claim 35, wherein the chamber is a right ventricle of the 
heart, the first tip electrode is adapted to be chronically located proximate to one 
of a ventricular outflow tract and a ventricular septum of the heart, and the 
second tip electrode is adapted to be chronically located proximate to an apex of 
the heart. 
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37. A computer readable medium for storing executable instructions for 
performing a method, comprising: 

instructions for delivering excitatory extra-systolic electrical stimulation to a 
chamber of a heart of a patient via a first set of electrodes; and 

instructions for sensing electrical activity of the chamber via a second set 
of electrodes. 

38. The method of claim 37, wherein the electrodes of the first and second 
sets of electrodes are adapted to be chronically implanted within the patient. 

39. A medium according to claim 38, wherein the electrodes of the first and 
second sets of electrodes are adapted to be chronically located within the heart. 

40. A medium according to claim 37, wherein the first and second sets of 
electrodes are first and second pairs of electrodes. 

41 . A medium according to claim 37, wherein the first set of electrodes 
includes a first tip electrode and a first ring electrode, and the second set of 
electrodes includes at least one of the first ring electrode, a second tip electrode, 
and second ring electrode, a coil electrode, a can electrode, a pericardial 
electrode, an epicardial electrode, an endocardial electrode. 

42. A medium according to claim 37, wherein the electrodes of the first and 
second set of electrodes are operatively coupled to a single medical electrical 
lead. 
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43. A medium according to claim 37, wherein the electrodes of the first set of 
electrodes are operatively coupled to a first lead, the electrodes of the second set 
of electrodes are operatively coupled to a second lead, and the first and second 
leads are adapted to extend into the chamber. 

44. A medium according to claim 37, wherein the instructions for delivering 
excitatory extra-systolic electrical stimulation to a chamber further comprises 
instructions for delivering excitatory extra-systolic electrical stimulation to a right 
ventricle of the heart, and instructions for sensing electrical activity within the 
chamber comprises sensing electrical activity within the right ventricle. 

45. A medium according to claim 44, wherein the instructions for delivering 
excitatory extra-systolic electrical stimulation to a right ventricle further comprises 
instructions for delivering excitatory extra-systolic electrical stimulation to one of 
a site proximate to an outflow tract of the heart and a ventricular septum of the 
heart, and wherein the instructions for sensing electrical activity within the right 
ventricle comprises instructions for sensing electrical activity from a site 
proximate to an apex of the heart. 

46. A medium according to claim 37, wherein the instructions for sensing 
electrical activity within the heart further comprises instructions for applying a far- 
field blanking interval to a sense amplifier coupled to the second set of electrodes 
in response to delivery of excitatory extra-systolic electrical stimulation via the 
first set of electrodes. 

47. A medium according to claim 46, wherein a length of the far-field blanking 
interval is less than approximately 300 milliseconds 
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48. A medium according to claim 46, wherein the length of the far-field 
blanking interval is between approximately 30 and 120 milliseconds. 

49. A medium according to claim 37, further comprising instructions for 
detecting an arrhythmia of the heart based on the electrical activity. 

50. A medium according to claim 37, wherein the instructions for sensing 
electrical activity of the chamber comprises instructions for sensing an evoked 
response resulting from delivery of excitatory extra-systolic electrical stimulation. 

51 . A medium according to claim 37, further comprising instructions for 
delivering pacing stimulation to the chamber via the first set of the electrodes. 



